’f“‘”ﬁ&y/&w‘m;jwdb AJ(“JLCJ.}‘;:L*M/PEAJL;JJ{)K’A‘}L;@W

*2024-T6 fw,ﬁ U NS BT ™ RV BCBY S840 B9y (I y 9 W S Elgw sl !
(;g‘:"“}}l @\::lﬂ)

(S N o) . . ) o).

Y e S e Db e " el don Vil SU e
i Sl )] O 5 48 Sl (208 pmils Lodm (sla 5, alox I (Vibration Drilling-VD)u,J/,dJ/gijc'/Jﬁvui/;j o>
SS g3 S b 20 0 S ) ST sl (Foum GY i{,w);ﬁrf‘u/sj (VkHz jl i 5 Yo il 8 L L))
il oS M&f@‘/d‘&ﬂ@b/}/jy/})ﬂj}%d/})‘J);ddyjjcg‘jj}md‘jju%J}j!jﬁ(.&éj@)//g/
ﬁb‘é L;/d_xj.(‘b &Jﬁo;v/‘;[mj//;/g_&.‘,«/ o..«l:r)j_(o)[.d;lw/‘,//)f ngy”f[}y/‘jb.; D gleo ‘JL«J/L;[AJ//J//:/J/W/ ol 4:>‘L~_;UZ,L>J
O e SO s ,Lg/;;*/al?u'/‘g/j Al 3 (g Sebn) o g e T ol 5 ki T IS5 S Ui S e
Ol d,u;/;L?u'/‘j/ajf@ /J(;.:}LJJ/&JKC‘/JW ,Lf/;_e 45«_",”«/))5/;/;:.;& o el o bbjcﬁ;-//.b‘j.:}f’ﬁﬁ&
&JUC/JH .,L.‘g/;_éj.) S g ol oliiles ) O OL.)//.:J"LTM_:./_;/L;LAQ_“J/:&JJ/M 23,8 Jlasl azs 4 o jmn il
.L_,:”J/;:fj;jdaj; é)b_:’é_}_/’jd)j_’bﬂdjj_:d‘d[ﬂﬂ‘/)é} ..::deo W&;u,/jw‘gjlféby @/;sbj :ﬁwaﬁA12024-T6

kbl Spome (SHBF s
Sl Al A2024T6 2461 55D S (ST (Slo s

Vibration Drilling Tool and Thrust Force Investigation in Vibratory Drilling Process
of Al 2024-T6
H. Paktinat S. Amini A. Barani A. Fadaei Tehrani

Abstract Vibratory drilling (VD)process is a new modern technology where longitudinal wave with
high frequency (more than 16 kHz) and low amplitude (usually between 2 up to 30 um) is superimposed
on the movement of cutting tool, resulting in connection and disconnection of cutting tool engagement
with workpiece. In this study, in order to perform vibratory drilling process, two vibration tools are
designed and fabricated. ANSYS software is used to accomplish modal analysis. Using this software, it is
possible to design vibration tools (horn and drill) to have resonance frequency equals to transducer
frequency. A rotary mechanism is designed to perform vibratory drilling on a lathe machine. This set-up
is able to do vibratory drilling process while both vibration and rotation are applied to the movement of
drill. This mechanism (rotary vibratory drilling) has ability to drill various workpiece with different sizes
and materials. After primary tests, the effect of is able drilling is studied and compared with conventional
drilling while specimen is AI2024-T6. Thrust force and chip morphology are two studied parameters in
this paper. The obtained results showed a notable reduction of thrust force in vibratory drilling process
over the conventional one.

Key Words Drilling, Vibratory Drilling, A12024-T6, Ultrasonic.
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